Abstract-The generator matrix and the weight distribution of a new [52; 18; 16] linear binary block code are presented. The minimum distance of the known [52; 18; 15] linear binary block code is improved, achieving the upper bound on minimum distance for length 52 and dimension 18.
I. INTRODUCTION

I
T is well known that binary linear block code is defined as a -dimensional linear subspace of -dimensional vector space over finite field GF (2) . The code can be given via a generator matrix whose rows are linearly independent vectors and that can be transformed into the form , where is a identity matrix and is a matrix. The code is usually denoted as an code. A codeword of the code is any vector . The parameter is the length of the codeword, and the dimension is the number of information bearing symbols in it. The parameter denotes the minimum distance of the code [1] . The minimum distance of the code is the minimum among all possible Hamming distances (number of different coordinates) of pairs of codewords of the code. It can be used for an approximate estimation of the code's error control capability. For example, if the so-called bounded distance decoding is used, the decoder can correct up to errors in a codeword in case . Better estimates are based on the so-called weight distribution of a code, which gives a list of numbers of codewords with specific Hamming weight . The Hamming weight of a codeword is the number of nonzero coordinates in it.
One of the problems in coding theory is to find the largest value of for given values of and denoted . Lower and upper bounds on for certain parameters are collected in different tables [1] , [2] . In Section II, a new code and its weight distribution are presented. This code reaches the upper bound on code distance for and . In the final section, some conclusions are drawn.
II. NEW CODE
In [3] , a new code was presented, and it was conjectured that further codes could probably be constructed from this code. The new code was obtained by computerized search using algorithm described in [4] starting from a code, which is a sub code of the code. The matrix of this code is given by the first 13 rows of (1). The generator matrix of the new code is , where is the 18 18 identity matrix and is given by (1) , shown at the top of the next page.
The weight distribution of the code is
The new code reaches the upper bound on , and it improves the previously known code.
III. CONCLUSION
In this paper, we presented a new code, its weight distribution, and a sketch of its construction. The code reaches the upper bound on , and it improves the known code. 
